Acyclic purine phosphonate analogues as antiviral agents. Synthesis and structure-activity relationships.
A series of 9-(phosphonoalkyl)purines, which are analogues of 9-[2-(phosphonomethoxy)ethyl]purines (guanine, PMEG, 1; adenine, PMEA, 2), were synthesized. The analogues were tested for activity against herpes simplex virus types 1 and 2 (HSV-1 and HSV-2), human cytomegalovirus (HCMV), Rauscher murine leukemia virus (R-MuLV), and human immunodeficiency virus type 1 (HIV-1). With variations in the length of the alkyl chain, the optimal activity was achieved with two carbons between the purine base and the phosphonomethoxy functionality. Despite the structural similarity and the close pKa2 value of 8 to that of PMEG, no phosphorylation of 8 was observed by the bovine brain guanylate kinase. Since all isosteric analogues of PMEG (7-9) were not inhibitory against HSV-1 and HSV-2, the presence of the 3'-oxygen atom in the PME purines proved critical for anti-HSV activity. Introduction of the 1'-methyl group on the PMEG side chain significantly reduced its anti-HSV activity. Analogue 11, which is a mimic of the phosphate by incorporation of the alpha,alpha-difluoro carbon, was ineffective against HSV-1 and HSV-2. These results suggest that the structural requirements of PME purines for anti-HSV activity appear to be very strict.